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Characterization data of compounds 1- 4 and OAc-Malt-Phe-Azo-C18: 
4-hydroxy-4´-(ethyloxycarbonyl)azobenzene (C15H14N2O3) (1): 
1
H NMR (400 MHz, CDCl3, 25ºC, δ ppm): 1.42 (t, 3H, J=7.2 Hz, CH3-CH2), 4.41 (q, 2 
H, J=7.2 Hz, CH2-CH3), 5.63 (s, 1H, OH), 6.99-6.95 (m, 2H, CHarom), 7.92-7.88 (m, 
4H, CHarom), 8.19-8.16 (m, 2H, CHarom). 
13
C (100 MHz, CDCl3, δ ppm): 14.4 CH3-CH2, 61.5 CH2-O-, 116.1, 122.5, 125.7, 130.7, 
CHar, 131.5, 147.2, 155.4, 159.3, Car, 166.7, CO.  
ESI
+
: 271.1 [M + H]
+
, 293.0 [M
 
+ Na]
+
. 
IR (KBr, cm
-1
): 3397, 1693, 1599, 1592, 1504, 1402, 1280, 1134, 846, 773. 
4-(octadecyloxy)-4’-(ethyloxycarbonyl)azobenzene (C33H50N2O3) (2):  
1
H NMR (400 MHz, CDCl3, δ ppm): 0.88 (t, 3 H, J=7.2 Hz, CH3-(CH2)15-), 1.50-1.28 
(m, 33 H, CH3-CH2-O-, -(CH2)15-), 1.86-1.79 (m, 2H, (CH2)15-CH2-CH2-O), 4.05 (t, 2H, 
J=6.8 Hz, -CH2 -CH2-O), 4.41 (q, 2H, J= 7.2 Hz, O-CH2-CH3), 7.02-7.00 (m, 2H,  
CHar), 7.95-7.89 (m, 4H, CHar), 8.18-8.16 (m, 2H, CHar). 
13
C (100 MHz, CDCl3, δ ppm): 14.1, 14.3 CH3-CH2 x2, 22.7, 26.0, 29.2, 29.4, 29.6, 
29.6, 29.7, 29.7, 31.9 CH2 x16, 61.2, 68.4 O-CH2 x2, 114.8, 122.3, 125.1, 130.5, CHar, 
131.5, 146.8, 155.3, 162.4, 166.2 Car, CO.   
ESI
+
: 523.4 [M + H]
+
, 545.4 [M
 
+ Na]
+
. 
IR (KBr, cm
-1
): 2916, 2848, 1715, 1601, 1584, 1472, 1463, 1283, 1251, 1142, 1106, 
1020, 866, 841, 773, 695, 553.  
4-(octadecyloxy)-4’-(N-succinimidylcarbonyl)azobenzene (C35H49N3O5) (3): 
1
H NMR (400 MHz, CDCl3, δ ppm): 0.87 (t, 3H, J=6.1 Hz, CH3-CH2-), 1.18-1.52 (m, 
30 H, –(CH2)15-), 1.78-1.87 (m,2H, (CH2)15-CH2-CH2-O-), 2.92 (s, 4H, CHsucc), 4.05 
(t, 2H, J=6.5 Hz, CH2-CH2-O-), 6.99-7.05 (m, 2H, CHar), 7.92-7.99 (m, 4H, CHar), 
8.24-8.29 (m, 2H, CHar). 
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13
C (100 MHz, CDCl3, δ ppm): 14.1, CH3-CH2, 22.7, 25.7, 26.0, 29.2, 29.4, 29.6, 29.6, 
29.7, 29.7, 31.9 CH2 x16, 68.4 O-CH2, 114.8, 122.7, 125.5, 131.7, CHar, 125.8, 146.8, 
156.5, 161.5, 162.7, Car, 169.2,CO succ x2.   
ESI
+
: 592.4 [M + H]
+
. 
IR (KBr, cm
-1
): 2918, 2848, 1775, 1733, 1583, 1500, 1467, 1244, 1208, 1081, 1003, 
863, 686, 549.   
Hepta-O-acetyl-β-maltosyl azide (C26H35N3O17) (4): 
1
H NMR (500 MHz, CDCl3, δ ppm): 1.99 (s, 3H), 2.01 (s, 3H), CH3-CO-O-C3/CH3-
CO-O-C3´, 2.02 (s, 3H), 2.04 (s, 3H) CH3-CO-O-C2/CH3-CO-O-C4, 2.03 (s,3H), 2.10 
(s, 3H), 2.15 (s,3H) CH3-CO-O-C2/CH3-CO-O-C6/ CH3-CO-O-C6´, 3.77 (ddd, 1H, J5´-
6´b= 2.5 Hz, J5´-6´a=4.5 Hz, J4´-5´=9.7 Hz, H5´), 3.94 (ddd, 1H, J5-6b=2.4 Hz, J5-6a=3.7 Hz, 
J5-4=10.0 Hz, H5), 4.01 (ddd, 1H, J3´-4´= 10.0 Hz, J4´-5´= 9.7 Hz, H4´), 4.04 (dd, 1H, J5-
6b=2.4 Hz, J6a-6b=12.5 Hz, H6b), 4.24 (dd, 1H, J5-6a=3.7 Hz, J6a-6b=12.5 Hz, H6a), 4.24 
(dd, 1H, J5´-6´a=4.5 Hz, J6´a- 6´b=12.2 Hz, H6´a), 4.50 (dd, 1H, J5´-6´b=2.5 Hz, J6´a-6´b=12.2 
Hz, H6´b), 4.70 (d, 1H, J1´-2´= 8.7 Hz, H1´), 4.78 (dd, 1H, J1´-2´= 8.7 Hz, J2´-3´= 9.0 Hz, 
H2´), 4.85 (dd, 1H, J1-2=4.0 Hz, J2-3= 10.5 Hz, H2), 5.05 (dd, 1H, J3-4= 9.7 Hz, J4-5= 10.0 
Hz, H4), 5.25 (dd,1H, J2´-3´= 9.0 Hz, J3´-4´=10.0 Hz, H3´), 5.35 (dd, 1H, J3-4= 9.7 Hz, J2-
3=10.5 Hz, H3), 5.40 (d, 1H, J1-2= 4.0 Hz, H1). 
13
C NMR (125 MHz, CDCl3, δ ppm): 20.5, 20.6, 20.7, 20.8 CH3-CO- x7, 61.5 C6, 62.5 
C6´, 68.0 C4, 68.6 C5, 69.3 C3, 70.0 C2, 71.5 C2´, 72.4 C4´, 74.2 C5´, 75.1 C3´, 87.46 
C1´, 95.7 C1, 169.4, 169.5 C2´-O-CO-/C4-O-CO-, 169.9, 170.1 C3-O-CO-/C3´-O-CO-, 
170.1, 170.4, 170.5 C2-O-CO-/C6-O-CO/C6´-O-CO.  
MALDI-TOF MS (DCTB): 684.2 [M+Na]
+
. 
IR (KBr, cm
-1
): 2962, 2122, 1754, 1371, 1228, 1033, 896, 603. 
OAc-Malt-Phe-Azo-C18 (C66H90N4O20): 
1
H NMR (500 MHz, CDCl3): 0.88 (t, 3H, J = 6.8 Hz, -(CH2)15-CH3), 1.19-1.53 (m, 30H, 
CH2-(CH2)15-CH3), 1.78-1.87 (m, 2H, –CH2-CH2-(CH2)15), [1.85, 1.97, 2.00, 2.02, 2.03, 
2.04, 2.05, 2.06, 2.09, 2.11, 2.12, 2.18] (s, 21H), 3.14-3.36 (m, 2H, CH-CH2-Car-), 
3.77-3.85 (m, 1H, H5´), 3.91-3.99 (m, 2H, H5, H4´), 4.05 (t, 2H, J = 7.3 Hz, –O-CH2-
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CH2), 3.99-4.08 (m, 1H, H6b), 4.19-4.31 (m, 2H, H6a, H6´a), 4.43-4.50 (m, 1H, H6´a), 
4.68-4.78 (m, 1H, H2´), 4.79-4.90 (m, 2H, NH-CH-CH2, H2), 5.01-5.11 (m, 1H, H4), 
5.27 (dd, 1H, J1´,2´= 8.9 Hz, J1´,NH = 8.9 Hz, H1´), 5.32-5.41 (m, 3H, H1, H3, H3´), 6.52 
(dd, 1H, J=7.5 Hz, J= 69.2 Hz, NH-CH), 6.86 (dd, J=8.9 Hz, J= 41.5 Hz, NH-C1), 6.88-
7.04 (m, 2H, Har), 7.18-7.35 (m, 4H, Har), 7.36-7.45 (m, 1H, Har), 7.73-7.79 (m, 1H, 
Har), 7.81-7.85 (m, 1H, Har), 7.85-7.97 (m, 4H, Har). 
13
C NMR (125 MHz, CDCl3): 14.1 -(CH2)15-CH3, 20.5, 20.6, 20.6, 20.8, 20.8, 20.8, 
22.6, 26.0, 29.1, 29.3, 29.5, 29.5, 29.6, 29.6, 31.9 (CH3-CO-O), -(CH2)16-, 37.3, 37.4 
CH-CH2-Car, 54.5 CH-CH2-Car, 61.4 C6, 62.6 C6´, 67.9 C4, 68.4 –O-CH2-CH2, 68.5 
C5, 69.3 C3/C3´, 70.0 C2, 70.8, 71.1 C2´, 72.5, 72.6 C4´, 73.9 C5´, 74.8, 74.9 C3/C3´, 
77.7, 78.0 C1´, 95.5 C1, 114.8, 122.6, 125.1, 127.3, 127.4, 127.9, 128.0, 128.8, 128.9, 
129.2, 129.5, CHar, 134.2, 134.3, 135.6, 135.8, 146.7, 154.8, 162.3, Car, 166.7, 166.8 
CH-NH-CO-Car, 169.4, 169.7, 169.8, 170.4, 170.5, 170.6  CH3-CO-O-CH3, Car, 170.9, 
171.1 C1´-NH-CO, 171.4 Car-CH2. 
MALDI-TOF MS (DIT+NaTFA): 1281.2 [M + Na]
+
. 
IR (KBr, cm
-1
): 3335, 2920, 2850, 1750, 1639, 1526, 1370, 1239, 1033, 859, 601. 
Anal. Calcd for C42H67NO18: C, 62.94; H, 7.20; N, 4.45. Found: C, 63.44 ; H, 7.56 ; N, 
4.45.  
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Figure SI1. a) MALDI-TOF MS (DCTB+ NaFTA) of PEG8-Phe-Azo-C18, b) MALDI-
TOF MS (DCTB+ NaFTA) of PEG16-Phe-Azo-C18, c) MALDI (DIT+ NaFTA) of 
Malt-Phe-Azo-C18. 
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Figure SI2. 
1
H NMR of a) PEG8-Phe-Azo-C18, b) PEG16-Phe-Azo-C18, c) OAc-Malt-
Phe-Azo-C18 and d) Malt-Phe-Azo-C18. 
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Figure SI3. TOCSY NMR spectrum of OAc-Malt-Phe-Azo-C18 with CDCl3 as solvent 
at 25ºC and 60 ms of mixing time. 
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Figure SI4. SEM image of xerogel obtained in DMSO from: a) 
HOOC-Azo-C18 at 6 wt % and, b) Phe-Azo-C18 at 10 wt %. 
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Figure SI5: a) TEM image of HOOC-Azo-C18 at 0.5 wt % in 1-dodecanol, b) TEM 
image of PEG8-Phe-Azo-C18 at 0.5 wt % in 1-dodecanol, c) TEM image of Malt-Phe-
Azo-C18 at 0.05 wt % in 1-dodecanol. 
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Figure SI6. Turbidity curve of PEG16-Phe-Azo-C18. 
 
Figure SI7: Absorption spectra of a 10
-4
 M solution of PEG8-Phe-Azo-C18 in DMSO 
at different irradiation times at 365 nm. 
 
Table SI1. Degree of isomerization for azobenzene moieties for PEG8-Phe-Azo-C18 
gel and solution and Malt-Phe-Azo-C18 gel. 
 PEG8-Phe-Azo-
C18 solution (0.01 
wt %, DMSO)  
PEG8-Phe-Azo-C18 
Gel (5 wt %, DMSO) 
Malt-Phe-Azo-C18 
Gel (0.5 wt %, 1-
dodecanol) 
Degree of isomerization, R (%) 91 73 38 
 
The degree of isomerization for azobenzene moieties was calculated for gels and 
solution according to the following equation (Soft Matter. 2011, 7,716-721 and Soft 
Matter. 2013, 9, 9785-9791): 
R= [(A0-A∞)/A0] × 100% 
Where A0 and A∞ are the absorbance at the initial time and the photo-stationary state 
respectively.  
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Figure SI8. The dependence of ln [(A∞-At)/(A∞-A0)] on irradiation time (s) for PEG8-
Phe-Azo-C18 Gel (5 wt %, DMSO) and Solution (0.01 wt %, DMSO) and Malt-Phe-
Azo-C18 Gel (0.5 wt %, 1-dodecanol). 
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